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Outline 


•  Introduction 

What  is  MMF?  Where  did  it  come  from? 

•  How  it  might  work 

•  Platform-level  readiness 

•  The  Storyboard  Demo 

•  Other  applications 

•  Summary  and  conclusions 
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Current  context 


•  Warfighter  requirements  are. . . 

—  based  on,  but  not  explicitly  traceable  to  mission; 

—  not  described  in  context  of  contribution  to  JFC  mission; 

—  originated  in  human-readable  form  and  then  translated  into 
machine-readable  form  at  great  cost  in  time,  money,  and  accuracy; 

—  hard  for  the  non- warfighter  to  follow  because  it  leaves  implicit 
much  knowledge  and  procedure. 

•  Developing  a  complex  system  of  systems  requires  tackling. . . 

—  effectiveness,  suitability,  and  survivability  in  terms  of  the 
contributions  of  individual  parts  to  the  whole;  and 

—  effectiveness  of  the  whole  in  accomplishing  assigned  operational 
missions  in  the  context  of  joint  operating  concepts. 
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The  venerable 

vulnerability/lethality  “taxonomy 


physics, 
penetration  models, 


Component 

status 


operations  research, 
missions,  scenarios,  .. 


Task-success 

status 


engineering, 
criticality  analysis,  ... 


Capability 

status 
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The  taxonomy  cuts  both  ways 


Mission 
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In  execution, 

the  taxonomy  bites  its  own  tail 


The  way  the  mission  proceeds  leads  me  to 
cause  (or  suffer)  additional  interactions 


Capability 

status 


\ 


\ 


\ 


\ 


\ 


22  Jun  05 


8 


In  execution, 

the  taxonomy  bites  its  own  tail 


The  consequence  of  all  the  effects 
may  lead  me  to  replan  ^  ~~~~ 


/ 


/ 
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Functions 


Forces 
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=  And  the  OPFOR  has  their  own  idea 


BLUFOR 


OPFOR 


Mission 


Mission 


Functions 


Functions 
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Missions  and  Means  Framework 

(MMF) 


BLUFOR 


Mission 
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Functions 


\ 


Forces 


OPFOR 


Mission 


Forces 
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Missions  and  Means  Framework 

(MMF) 
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Missions  and  Means  Framework 

(MMF) 
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Missions  and  Means  Framework 

(MMF) 


BLUFOR 


OPFOR 


\4 


Functions 
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Forces 


Forces 


22  Jun  05 


14 


Missions  and  Means  Framework 

(MMF) 


22  Jun  05 


15 


Missions  and  Means  Framework 

(MMF) 
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Missions  and  Means  Framework 

(MMF) 
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Missions  and  Means  Framework 


Hardware  hierarchy 
induces 
capabilities 


platform/ 
system  of  systems 


subsystem 


component 
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=  Missions  and  Means  Framework 
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How  MMF  supports  JCIDS 


Guidance 


Strategy  & 
Overarching 


Joint  Operations 
r'r‘ncepts 


CJCSI  3170.01D,  12  Mar  04,  p.  A-3 


JCIDS  Analysis 
(FAA,  FNA,  FSA) 


Decision 

and 

A?‘jmo5 


Science  & 
Technology 


Planning, 
Programming,  and 
Budgeting  System 


Acquisition 


Experimentation 
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Outline  C 

•  Introduction 

What  is  MMF?  Where  did  it  come  from? 

•  How  it  might  work 

•  Platform-level  readiness 

•  The  Storyboard  Demo 

•  Other  applications 

•  Summary  and  conclusions 
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EIM^=  Mission-to-task  decomposition 


strategic  national 


strategic  theater 


operational 


Mission  hierarchy 
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tasks,  conditions,  standards 


tactical 
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platform/ 
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component 


m 


22  Jun  05 


This  is  not  vaporware 


=  Mission:  SLAD  Demo  MCS  CO  CAB2  -  Conduct  an  Attack 


Z3  SLAD  Demo  MCS  CO  CAB2  -  Conduct  an  Attack 
9  C3  LSI  A2.7  EXECUTE  TACTICAL  OPERATIONS  [ART  7.6] 

9  Supporting  Tasks 

9  Cl  LSI  A2.1  EXERCISE  BATTLE  COMMAND 
9  C3  Supporting  Tasks 

9  C3  LSI  A2.3  MANAGE  TACTICAL  INFORMATION  [ART  7.2] 

9  C3  Supporting  Tasks 

©-  C3  LSI  A2.3.1  COLLECT  RELEVANT  INFORMATION  [ART  7.2.1] 

©-  LSI  A2.3.2  PROCESS  RELEVANT  INFORMATION  TO  CREATE  A  COMMON  OPE 
©-  C3  LSI  A2.3.3  DISPLAY  A  COP  TAILORED  TO  USER  NEEDS  IN  EASILY  UNDERST(  : 
©-  C3  LSI  A2.3.4  STORE  RELEVANT  INFORMATION  [ART  7.2.4] 

Pi  Command-Linked  Tasks 

9  C3  LSI  A2.4  ASSESS  TACTICAL  SITUATION  AND  OPERATIONS  [ART  7.3] 

9  C3  Supporting  Tasks 

©-  C3  LSI  A2.4.1  MONITOR  SITUATION  OR  PROGRESS  OF  THE  OPERATION  [ART  7.\  \ 
©-  LSI  A2.4.3  PROVIDE  COMBAT  ASSESSMENT  [ART  7.3.3] 

D  Command-Linked  Tasks 
Pi  Command-Linked  Tasks 

9  C3  LSI  A5.1 .3  EMPLOY  FIRES  TO  INFLUENCE  THE  WILL  /  DESTROY  OR  SUPPRESS  ENEMY  FO  \ 
9  (Z3  Supporting  Tasks 

9  C3  LSI  A5.1.3.1  CONDUCT  LETHAL  FIRE  SUPPORT  [ART  3.3.1] 

9  (Z3  Supporting  Tasks 

®-  C3  LSI  A5.1 .2  DETECT  AND  LOCATE  SURFACE  TARGETS  [ART  3.2] 

©-C3  LSI  A5.1 .3.1.1  CONDUCT  AIR -TO  -  SURFACE  ATTACK  [ART  3.3.1 .2] 

9  LSI  A5.1 .3.1 .2  CONDUCT  SURFACE  -  TO  -  SURFACE  ATTACK  [ART  3.3.1 .1] 

9  Supporting  Tasks 

O  C3  LSI  A5.1 .3.1 .2.1  CONDUCT  NLOS  BATTERY  OPERATIONS 
9  C3  Command-Linked  Tasks 

O  C3  LSI  X . EMPLOY  NETWORKED  FIRES  TO  ACCESS  EXTERNAL  ; 

P  Command-Linked  Tasks 
P  Command-Linked  Tasks 
o  C3  LSI  A7  Perform  Maneuver  Sustainment 
9  ART  1 .0  The  Intelligence  Battlefield  Operating  System 
9  (Z3  Supporting  Tasks 

9  C3  LSI  A4.2  COLLECT  INTELLIGENCE  [ART  1 .2] 

9  (Z3  Supporting  Tasks 

®-  C3  LSI  A4.2.1  CON  DUCT  TACTICAL  RECONNAISSANCE  [ART  1 .2.1] 

©-  LSI  A4.2.2  CONDUCT  SURVEILLANCE  [ART  1 .2.2] 

P  Command-Linked  Tasks 

©-  LSI  A4.3.1  PERFORM  SITUATION  DEVELOPMENT  [ART  1 .3.1] 

O  C3  LSI  A4.3.2  Perform  Target  Development  and  Support  to  Targeting  [ART  1 .3.2] 

P  Command-Linked  Tasks 

9  ART  2.0  The  Maneuver  Battlefield  Operating  System 
9  C3  Supporting  Tasks 

O  C3  LSI  A1 .2  CONDUCT  TACTICAL  MANEUVER  [ART  2.2] 

©-C3  LSIA1.3  CONDUCT  TACTICAL  TROOP  MOVEMENTS  [ART  2.3] 

M^BMBBIIi^^^^^MMilllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli  i  h 


JTIMS  v2.0c  Build  129  (May  7,  2004) 


Java  Applet  Window 


|  Mission  |  Conditions  j  Doctrine  *  |  Guidance  j  MTAs  *  | 


Security  Classification: 

(U)  | 

Name: 

SLAD  Demo  MCS  CO  CAB 2  -  Conduct  an  Attack 

Code: 

US  Army-2004-0084 

Combatant  Command: 

DYNAMICS  RESEARCH  CORPORATION  |Modify... 

Last  Modified: 

2004-09-20  1  2:42:31 .0 

Created: 

2004-04-22  10:32:54.0 

*  Subordinate  Command: 

Modify... 

*  OPLAN: 

Modify... 

Published: 

U 

Level: 

(•>  Primary  Mission  (M) 

*  Description: _ [zoom... 


Attack  north  on  Axis  Maple  to  occupy  OBJ  Apple.  Establish  attack  by  fire  positions  on  OBJ  Apple.  On  order, 
engage  enemy  forces  already  in  or  entering  EA  Dunk  IOT  prevent  them  from  moving  north  to  support  rebel 
leadership  party  vicinity  ofWest  Point  orto  support  enemy  main  body  defending  in  and  around  Louisville.  End 
State  is  MCS  A  occupying  ABF  positions  on  OBJ  Apple  with  at  least  80%  combat  power  prior  to  enemy 
movement  north  from  Knox. 

•  Screen  shot  of  results  of  Mission  to  Task 
decomposition  using  JTIMS  automated  KA 
tool. 

•  Used  to  document  break  down  of  MCS  A 
mission  into  component  tasks. 

•  Vignette  mission  thread  is  assembled6 from 

bbray_ 

the  component  tasks. 
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System  capabilities  aggregate 
from  subsystems  and  components 


Cutting  this  fault  tree  results  in 
a  total  immobilization 

u  u  u  u  u  u  u  u  um  u  u  u  u  u  u  u  u  u 

j  HV  power 


1 


both  tractive  drives 


I 


both  tracks 
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-  . HV  power 

k .  ^  ? 


both  idler  wheels 
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both  drive  sprockets 


seven  or  more  roadwheels 
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some  crew  controls 
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HV  power 
from  generator 
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HV  distribution 

at  least  one  intermediate 

V 

roadwheel  per  side 
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_ 1 _ 
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Outline 


•  Introduction 

What  is  MMF?  Where  did  it  come  from? 

•  How  it  might  work 

•  Platform-level  readiness 

•  The  Storyboard  Demo 

•  Other  applications 

•  Summary  and  conclusions 
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Platform-level  “health” 

embedded  diagnostics/prognostics,  per  FCS  ORD 


Instantaneous  comparison 
of  available  capability  to  required  capability 


For  each  capability  category... 

(e.g.,  communication) 

. .  .there  are  various  possible  capability  states  for  any  platform 
(e.g.,  lost  external  data  and  internal  comms 
but  retain  LAN  and  external  voice) 
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Basic  elements 

of  platform  degraded-capability  state 


C2V 


Mobility 

ml  Reduced  maximum  speed 
m2  Reduced  maneuverability 
m3  Stop  after  t  min  (leaks) 
m4  Total  immobilization 


NLOS 

(6) 


ARV-RISTA 


(3) 


Firepower 

f  \  Lost  ability  to  fire  buttoned-up 

f2  Degraded  delivery  accuracy:  main 

f3  Degraded  initial  rate  of  fire:  main 

f4  Degraded  subsequent  rate  of  fire: 
main 

f5  Total  loss  of  firepower:  main 


Class-II  UAV 


(3) 


Target  Acquisition 

ax  Lost  daylight  sights 
a2  Lost  night  sights 


Surveillance  & 
Reconnaissance 

Zj  Lost  primary  sensor 
z2  Lost  secondary  sensor 
z3  Lost  tertiary  sensor 
z4  Lost  vision  blocks 

Communication 

xx  Lost  external  data 
x2  Lost  external  voice 
X3  Lost  internal  comms 
x4  Lost  LAN 
x5  Lost  all  comms 

Survivability 

s !  Lost  NBC  protection 

s 2  Lost  ability  to  deploy 
obscurants 

s3  Lost  silent-watch  capability 
S4  Lost  APS 

s5  Lost  secondary  armament 


Crew 

Cy  Commander  incapacitated 
c2  Squad  leader  incapacitated 
c3  Driver  incapacitated 
c4  Operator  1  incapacitated 
c5  Operator  2  incapacitated 
c6  Gunner  incapacitated 
Crj  Loader  incapacitated 

Other  Mission  Functions 

o  y  Lost  situational  awareness 


Catastrophic  Loss 

ky  Lost  every  capability  (fuel  fire, 
ammo  detonation,  . . .) 
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The  context-independent  part  of 
the  effects  of  platform  capability 


In  the  absence  of  particular  tasks,  conditions,  etc., 

platform  capability  states 
can  only  be  binned  by  rough  level  of  capability. 

Example :  Mine-clearing  capabilities  of  an  ESV 


can’t  use 
MICLIC 

can’t  plow  mines 


•  •  • 


Bin  k  - 

2 

m 

Bin  k- 

l 

m 

no  capability 


full  capability 
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Visualizing  how  the  current  task 


would  stress  possible  states  of  the  platform 


Current  tasks  determine  which  states  are  adequate. 


Color  each  bin  to  indicate  whether  the  contained  states 

reflect  sufficient  capability 
to  accomplish  the  current  task  to  standards. 


Example :  Communication  capability 

No  state  here  States  in  these  bins 

is  adequate  are  adequate  to  the  current  task 

Task  Tj  doesn’t  demand  a  whole  lot 
from  our  comms  system. . . 

Some  in  this  bin  are, 
some  aren  ’t 


. .  .but  task  Tk  requires  the  platform’s 
comms  to  be  nearly  at  full  capability. 
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Visualizing  how  complete  a  capability  is 
and  whether  it  suffices  for  the  current  task 


The  platform’s  current  condition 
results  in  specific  available  capability. 


C 


n 


With  regard  to  this  capability  category  (e.g.,  communication), 
which  state — and  hence  bin — is  the  platform  currently  in? 
Is  that  state  adequate  to  the  current  task? 


t 

f\  Capability  state  C7  retains  most  of  the  comms, 

y  a  and  enough  to  complete  the  current  task. . . 

T 

no  capability 

T 

full  capability 

T 

/\  t  . .  .but,  while  state  Ck  retains  much  of  the  comms, 

W  it  is  not  enough  to  complete  this  task. 
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Platform-level  “health” 


y 


The  current  capabilities’  adequacy 

in  context  of 


T 


m 


the  current  tasks’  demands 


Mobi  I  i  t  y 
F i  r  epower 
Ac q u i  si  t i  on 

Sur  vei  I  I  ance 

Conmruni  cat  i  on 


Sur  vi  vabi  I  i  t  y 
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An  application  of  MMF 
the  Storyboard  Demo 


Client:  Mr.  Hollis,  DUSA(OR) 

Context:  FCS  Test  &  Evaluation  Summit,  Sep  04 

Task:  Develop  a  proof  of  principle  to  show  how  MMF 
could  serve  as  the  organizing  approach  for  an 
evaluation  of  a  system  of  systems 
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E^raSv^ 


Vignette  battle  plan 

MCS  Co  A  phase  3  urban  assault 


MISSION: 

Attack  north  on  AXIS  Maple  and  sieze 
OBJ  APPLE  NLT  0600  hrs.  Establish 
attack  by  fire  positions  on  OBJ 
APPLE  and  engage  enemy  forces 
already  in  or  entering  EA  DUNK  IOT 
block  enemy  forces  from  moving 
north  to  support  rebel  leadership  vie 
Westpoint  or  support  enemy  forces 
defending  in  and  around  Louisville. 


ENDSTATE: 

Enemy  forces  vicinity  of  Knox  remain 
south  of  EA  DUNK  until  friendly 
operations  vicinity  of  Westpoint  are 
completed. 


(™P) 

© 


-  Targetd  AreaoTlitrest 


-  h£YTerralJ 


1  I  -  UCS  Eigageme  it  Area 
NAI  -  Nan  ed  Area  or  lit  reft 
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E^raSv^ 


Executing  the  battle 

MCS  Co  A  phase  3  urban  assault 


MISSION: 

Attack  north  on  AXIS  Maple  and  sieze 
OBJ  APPLE  NLT  0600  hrs.  Establish 
attack  by  fire  positions  on  OBJ 
APPLE  and  engage  enemy  forces 
already  in  or  entering  EA  DUNK  IOT 
block  enemy  forces  from  moving 
north  to  support  rebel  leadership  vie 
Westpoint  or  support  enemy  forces 
defending  in  and  around  Louisville. 


ENDSTATE: 

Enemy  forces  vicinity  of  Knox  remain 
south  of  EA  DUNK  until  friendly 
operations  vicinity  of  Westpoint  are 
completed. 


TAI 


V 

-  Targeted  AreaoTliterest 

© 

-  h£YTerralJ 

□ 

-  MCS  Eigageme  it  Area 

NAI 

-  Nan  ed  Area  or  Ik  t  reft 
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Eymw=  The  So  what?  of  battle  damage 


Lines  from  the 

TOEL 

TASKS 

PLATFORM 

51 

0200-1000 

ART  7.2 

*MTP  17-5-001 1.1 7-KCRW  Establish  and 
Maintain  Communications 

ARV  2 

52 

0412-0417 

ART  7.2 

*LSI  A1. 6.2. 11.1. 4.3  Report  Enemy 
Information 

ARV  2 

53 

0200-1000 

ART  7.2 

*MTP  17-5-001 1.1 7-KCRW  Establish  and 
Maintain  Communications 

ARV  3 

54 

0757-0802 

ART  7.2 

*LSI  A1. 6. 2. 1.1. 4. 3  Report  Enemy 

1  n  f  n  r 

ARV  3 

55 


56 

57 


58 

59 


60 


0200-1000 

0200-0205,  0253-0258, 
0308-0313,  0341-0346, 
0437-0442,  0525-0530, 
0633-0638,  0707-0712, 
0800-0805,  0349-0854 
0200-1000 

0200-1000 

0200-1000 

0255-O3O0,  0313-0318, 
0339-0344,  0410-0415, 
0523-0528,  0612-0617, 
0706-0711,  0750-0755, 
0344-0349 


ART  7.2 
ART  7.2 


ART  7.2 
ART  7.2 
ART  7.2 
ART  7.2 


MTP  07-1  -1  CO P . Q7-C332  Establish  the 
Common  Operational  Picture 


*ART  7.2.5  Disseminate  Common  Operational 
Picture  and  Execution  Information 


LSI  A2.3.1  Collect  Relevant  Information  ART 
7.2.1 


MTP  07-1  -WTO 6 . 07-C3 32  Conduct  Battle 
Tracking 


MTP  17-5-001 1.1 7-KCRW  Establish  and 
Maintain  Communications 


*LSI  A1. 6.2.1. 1.4.3  Report  Enemy  Information 


61 

0210-0542 

ART  7.2 

*MTP  1 7-5-001 1.1 7-KCRW  Establish  and 
Maintain  Communications 

UAV  1 

62 

0250-0255,  0305-0310, 
030-0335 

ART  7.2 

*ILSI  A1 .6.2.1 .1.4.3  Report  Enemy 
Information 

UAV  1 
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0340-0335 

ART  7.2 

*MTP  1 7-5-001 1 . 1 7-KCRW  Establish  and 
Maintain  Communications 

UAV  2 

64 

0431-0436,  0715-0720 

ART  7.2 

*ILSI  A1. 6.2.1. 1.4.3  Report  Enemy 
Information 

UAV  2 

65 

0543-1000 

ART  7.2 

*MTP  17-5-001 1.1 7-KCRW  Establish  and 
Maintain  Communications 

UAV  3 

14  4  ►  M  \TIMELINES/  P-Lines  /  Sheets  / 

\  I  I  I^H  A\  i'jsl 


i'Hj-  C  h  zi  h-i  dir 
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^  Effect  of  platform  task  rp’s  degradation 


on  collective  task  T, 


c 


c 


Collective  task  Tc  =  Manage  tactical  information 


Tc  goes  green. 
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Effect  of  essential  collective  tasks  Tc 
on  mission  readiness 


The  system-of-systems  solution 


If  some  essential  collective  task  T{ 
is  red... 


System-of-systems  representation 


1 

1 

RSV1ZD 

RSV_2_Z» 

Adjacent  Company 


X. 


System-of-systems  capabilities  required  are 
communications  and  situational  awareness. 


I  Mission  readiness 
goes  red — 

r cannot  accomplish. 


What  options  are  available 
from  the  system  of  systems? 


Mission  readiness 
goes  green. 
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gymS=  Alternative  courses  of  action 


Course  of  action 

Outcome 

COA  1 

Transfer  control  of  UAVs  to  1st  and  2nd  platoons 

Orders  C2V  to  transfer  control  of  UAVs  to  1st  and  2nd  platoons. 

Takes  control  of  SA/fires. 

Orders  company  to  continue  advance  to  Objective  Apple  (5  km/h). 

30-min  delay 

to  transfer  operational 
control  of  UAVs  and  to 
assume  SA/fires  control. 

COA  2 

Transfer  control  of  UAVs  to  FTTS 

Takes  control  of  fires.  FDNCO  transfers  to  Cdr’s  vehicle  to  control  fires. 

Situational  awareness  (SA)  transferred  to  FTTS.  XO  transfers  to  FTTS. 

Orders  C2V  to  transfer  control  of  UAVs  1  and  2  to  FTTS.  Robotics  NCO  transfers  to  FTTS. 
Orders  launch  and  recovery  equipment  transferred  to  2nd  Pit. 

1SG  transfers  to  3rd  platoon  security  force. 

Requests  contact  maintenance  team  from  Bn  trains  meet  the  company  on  Objective  Apple  to 
repair  C2V  digital  comms. 

Orders  company  to  resume  advance  towards  Objective  Apple  at  increased  speed  (10  km/h). 

15-min  delay 

to  transfer  operational 
control  of  UAVs  to 

FTTS  and  to  assume 

SA/fires  control.  Delay 
offset  by  increased 
speed. 

COA  3 

Request  support  from  CAB  to  pick  up  feed  from  UAVs  1  and  2 

Requests  CAB  to  pick  up  the  feeds  from  UAVs  1  and  2  and  to  send  updated  feeds  to  the  MCS 
CDR  about  enemy  locations  and  activities  as  they  are  acquired. 

Takes  control  of  SA/fires. 

Orders  company  to  halt  in  place  until  receipt  of  new  UAV  feeds. 

Orders  company  to  resume  advance  towards  Objective  Apple  (5  km/h). 

15-min  delay 

while  CAB  assumes 
control  of  UAVs  1  and  2 
and  MCS  CDR  assumes 
SA/fires  control. 
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Outline  C 

•  Introduction 

What  is  MMF?  Where  did  it  come  from? 

•  How  it  might  work 

•  Platform-level  readiness 

•  The  Storyboard  Demo 

•  Other  applications 

•  Summary  and  conclusions 
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Ongoing  MMF  efforts 


•  Several  applications  within  ARL  to  link 

materiel/human  performance  and  residual  capability  to  operational  missions 

•  DTC  to  tie  performance  results  in  Multi-Service  Distributed  Experiment  events 

to  a  single  operational  mission 

•  UAMBL  micro-study  to  determine  capability  gaps  for  FCS  UA 

performing  S&RO 

•  TRADOC  FC  interested  in  using  as  analytic  methodology  to  develop 

concept  capability  plan  for  LANDWARNET 

•  JFCOM  JNTC  conducting  FAA,  FNA,  FSA,  and  ICD  for  supporting 

training  and  testing  on  Joint  Tactical  and  Operational  Tasks 

•  DMSO  developing  a  formal  specification  encompassing  military  art  and  science, 

systems  engineering,  data  integration,  and  computer  science 
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Summary 


The  Missions  and  Means  Framework. . . 

•  makes  explicit  the  linkage  between  requirements  and  solutions; 

•  provides  a  clear  audit  trail  from  the  mission, 

through  its  derived  tasks  and  the  capabilities  they  demand, 
to  a  collection  of  means  to  prosecute  that  mission;  and 

•  allows  replacement  of  generic  measures  of  success 

with  more  relevant  measures  expressed  in  terms  of 
the  particular  problem  at  hand. 
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Conclusions 


•  MMF  solves  the  mission-utility  puzzle 

(in  the  V/L  taxonomy,  for  instance) 

•  It  is  clearly  applicable  to  the  generation  of  requirements 

•  It  is  applicable  to  technology  development  decisions 

•  It  is  applicable  to  evaluation,  training,  . . . 

•  Applying  this  approach  in  a  large-scale  project  requires 

further  development 
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SLAD’s  core  role  in  MMF: 
the  state-change  clearinghouse 


Task- success 
status 
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Log 

interactions 


Vignette  CO  A  mission  thread 


Microsoft  Project  -  SLAD-TOEL  Msn  ThreadflO-  Aug) 


Hie  Edit  View  Insert  Format  Tools  Project  Window  Help 

2  US?  A  i  cJ  Li  I  KJ  ,  1  i  «  #  gp  I  ED  !$•  I 


>  => 


Show ' 


Aria  I 


-8  -  |[»]  X  U 


Type  a  question  for  help 

W  *  All  Tasks  -  l 


Interaction  #  5  (OUTCOME  2/MCS  A  main  body  receives  enemy  artillery  fires  vie  ET  870990} 


Task  Name 


I  H  n  u  r  - 


•  Screen  shot  of  vignette  mission  thread 
instantiation  developed  using  COTS  (MS 
Project)  with  tasks  from  mission 
decomposition.  (Gantt  chart  view) 

•  Used  to  document  vignette  task 
relationships  and  instance-specific  conditions, 
purpose,  MOE  and  MOP. 


|  Hour  5 
Interaction  #  5  (OUT* 
+  Inters 


Hour  6 
COME  2/MCS 
ction  #  6  (3rd 
Intemctio 


Hour  7 
A  main  body  rec 
platoon  receives 
.n  #  1  (MCS  A  irece 
Interaction  #  8  (L 
+  Interai 


30 

ART  2.5  Occupy  an  Area 

31 

MCS  A  LSI  A1 .2  Conduct  Tactical  Maneuver  ART  2.2 

32 

ART  7.2  Manage  Tactical  Information 

33 

ART  1.3  Conduct  Intelligence  Surveillance  and  Reconnaissan 

34 

ART  3.3  Employ  Fires  to  Influence  the  Will  and  Destroy  Neuti 

35 

ART  7  6.3  Make  Adjustments  to  Resources.  Concept  of  Ops 

36 

ART  7  3.2,3  Conduct  Risk  Management 

37 

COA#1  (Transfer  UAV  Control  to  1st  and  2nd  Pit} 

38 

COA  #2  (Transfer  Control  of  UAVs  to  FTTS) 

39 

CGA#3  (Request  UAV  Support  from  the  CAB) 

40 

□  C2V-Provide  Command  and  Control  for  MCS  A 

41 

LSI  A1.5.2  Occupy  an  Att  a  c  ^Assault  Position  ART  2.5.2 

42 

LSI  A1.2  Conduct  Tactical  Maneuver  ART  2.2 

43 

LSI  A1 .2.3.3  Exploit  Terrain  to  Expedite  Tactical  Movemer 

44 

LSI  A1.2.1  1  Employ  Travelling  Movement  Technique  ART 

45 

LSI  A1.2.4.7.3  Negotiate  a  Tactical  Area  of  Operations  AR 

46 

MTP  07-1-1CGP.07-C332  Establish  the  Common  Operatio 

47 

ART  7.2.5  Disseminate  Common  Operational  Picture  and 

48 

LSI  A2.3  1  Collect  Relevant  Information  ART  7.2.1 

49 

MTP  07-1-WT06.07-C332  Conduct  Battle  Tracking 

50 

MTP  07-1 -3000. 07-C332  Employ  Fire  Support 
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Platform-level  readiness  status 


KL 


An  instantaneous  comparison 
of  available  capability 
to  required  capability 


48 
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To  main  presentation? 


Platform-level  capabilities 
required  at  any  instant. . . 


Mobi  I  i  t  y 
F i  r  epower 
Ac  q  u i  si  t i  on 

Sur  vei  I  I  ance 

Conmruni  cat  i  on 

Sur  vi  vabi  I  i  t  y 
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. . .  and  the  capabilities 
available  at  that  instant 


Mobi  I  i  t  y 
F i  r  epower 
Ac  q  u i  si  t i  on 

Sur  vei  I  I  ance 

Conmruni  cat  i  on 

Sur  vi  vabi  I  i  t  y 


50 


22  Jun  05 


To  main  presentation? 


e 


Elements  of  platform  capability 
for  communication 


Xj  no  external  voice 

x2  no  external  data 

x3  no  internal 

x4  no  communication 

x5  no  LAN 
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Elements  of  platform  capability 
for  communication 


Xj  no  external  voice 

x2  no  external  data 

x3  no  internal 

x4  no  communication 

x5  no  LAN 

semantic  constraint:  If  x4  ,  then  xl  and  x2  and  x3 . 

system-design  constraint:  If  x5 ,  then  x2  . 


22  Jun  05 


52 


Possible  capability  states 
for  communication 


Of  the  2 5  =  32  subsets  of  {xx,  x2,  x3,  x4 ,  x5}, 

the  constraints  preclude  all  but  these  12: 

{} 

{*1} 

{x2} 

{*3} 

{xux2} 

{*1,X3} 

{x2,  x3} 

{x2,  X5} 

U'|,  x2,  x5} 

{x2,x3,x5} 

{Xj,  x2,  x3,  X4} 

~^2’  -^3’  ^4’  ■^'5^ 
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How  the  communication  states 
compare  for  capability 


Turned  on  its  side 
it  gives  a  (passable) 


cpm*mrr  rvf  cta+oc 


capability  capability 
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Turned  on  its  side 

it  gives  a  (passable)  scoring  of  states 


capability  capability 
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Mission-readiness  “status”  from  ijyjl 
essential  collective  tasks 


IMssion:  At  tack  to  seize  Ob  j  e  c  t  i  v  e  Ap  p  I  e 


• 

ART 

2.  5 

Occupy 

an  area 

• 

ART 

2.  2 

Conduct 

t  ac t  i  cal 

rra  neuver 

• 

ART 

7.  2 

Manage 

t  ac t  i  cal 

i  nf  or  mat  i  on 

• 

ART 

1.  3 

Conduct 

1  SR 

• 

ART 

3.  3 

Errpl  oy 

Fires 

ART  7.  6.  3  Make  adj  ust  merit  s  to  resources 


Mission: 

Can  accomplish  and 
can  meet  commander ’s  intent 

Can  accomplish  but 
cannot  meet  commander ’s  intent 

Cannot  accomplish 
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Essential  Collective  Tasks: - 

No  degradation 

Degradation,  but 
can  meet  task  standards 

Cannot  meet  critical  standards 
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Effects-based  roll  up 
(system/mission  health) 


I  Microsoft  Project  -  SLAD-TOEL  Msn  Thread(lt>  Aug} 


File  Edit  View  Insert  Format  Tools  Project  Window  Help 
□  I  «»  n'4  I  ®  I  @  Q  —  ±a  Show-  I  Are! 

Interaction  #  5  (OUTCOME  2/M.CS  A  main  body  receives  enemy  artillery  fires  vie  ET  870990} 


-  » 


-  |g|  x| 

Type  a  question  for  help  *  &  x 

S  ^  All  Tasks  ▼  /s  ■£>,  __ 


Task  Name 


-1  Hour  1  Hour  2  Hour 3  Hour  4  Hour  5  Hour  6 


Hour  7 


Interaction  #  5  (OUTCOME  2JM C  S  A  n 


i  body  receives  enemy  artillery  fires  vie  E 


Interaction  #  6  (3rd  platoon  receives  anti-tank  fire  from  vie  grid  I 
Interaction  #  7  (MCS  A  receives  enemy  artillery  fire) 

Interaction  #  8  (UAV  2  sensors  report  incoming  small  arms  fir 
Interaction  #9  (Enemy  anti-tank  co  (-)  attacks  Obj  Apple  vie'Jrd 

El  OWHFOR  (UA1) 

B  NLOS-C  -  Provide  Indirect  Fire  Support  to  MCS  A 

ART  3.3.1  1  Conduct  Surface  to  Surface  Attack 
MTP  06-5-A008  Conduct  Fire  Missions 
LSI  A1.2  Conduct  Tactical  Maneuver  ART  2  2 
LSI  A1.5.2  Occupy  an  Attack^Assault  Positioi 
MTP  17-5-0011  17-KCRW  Establish  and  Mair 
B  CAB  2 

B  MCS  A  Company  -  Attack  to  Seize  OBJ  Ap 

OBJ  APPLE  Secure  NLT  0600 


ART  2.5  Occupy  an  Area 
MCS  A  LSI  A1.2  Conduct  Tactical  Manei 
ART  7.2  Manage  Tactical  Information 
ART  1.3  Conduct  Intelligence.  Surveillancle^and  Reconnais 
ART  3.3  Employ  Fires  to  Influence  the  W 
ART  7.6.3  Make  Adjustments  to  Resources 
ART  7,3  2.3  Conduct  Risk  Management 
COA#1  (Transfer  UAV  Control  to  1st  and 


COA  #2  (Transfer  Control  of  UAVs  to  FTT 
COA  #3  (Request  UAV  Support  from  thi 
B  C2V-Provide  Command  and  Control  for\MCS  A 

LSI  A1.5.2  Occupy  an  Attack/Assault  Position  ART  2 
LSI  A1.2  Conduct  Tactical  Maneuver  AR^2.2 
LSI  A1.2.3.3  Exploit  Terrain  to  Expedite  Tactical  Move 
LSI  A1 .2.1.1  Employ  Travelling  Movement  Technique  A 
LSI  A1.2.4.7  3  Negotiate  a  Tactical  Area  of  Operations 


MTPQ7-1-1COP.a7-C332  Establish  the  Common  Operatiolvgl  PictL 
ART  7.2.5  Disseminate  Common  Operational  Picture  and  Eire 

LSI  A2.3.1  Collect  Relevant  Information  ART  7.2.1 
MTP  Q7-1-WT06.07-C332  Conduct  Battle  Tracking 


MTP  07-1 -3000. 07-C332  Employ  Fire  Support 

MTP  17-5-001  1. 17-KCRW  Estaclish  and  Maintain  Communication; 

LSI  A1. 6.2.1  1.4.3  Report  Enemy  Information 


111 


Interaction  #  5  (OUT< 
Intera 


COME  2/MCS 
ction  #  6  (3rd 
Interactio 


Hour  8  ^  | 


A  main  body  receives  enp 
platoon  receives  anti-tank 
m  #  7  (MCS  A  receives  enen 


Cannot  perform  task 
Degraded  task 
Healthy  task 


Ready 

f  Start]  HSH  Inbox  -  Microsoft ...  |  i  Demo  Presentation  J  Msn  Thread  COAs 


J  1  Presentation  1 _ Microsoft  Projec... 


|:EXT  |  CAPS  |  NLirvf  |  5GR.L  |  OVR 


^  2:41  PM 

u  o 


j  uit 


Demonstration  output- 


”Tracing  the  causes  of  a  mission  failure 


Time  =  02:40:51.312 
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Demonstration  output — 
What  caused  the  mission  failure? 


ART  7.2  and  ART  1.3 
are  both  red. 


Mission  readiness 
goes  amber. 


ART  13.23  Conduct  risk  management 

Acceptability  of  risk  of  task  failure  by  phase 

.  Occupy  AP  Muldraugh  Move  Along  Axis  Maple  Seize  OBJ  Apple/Occupy 

Essential  task  0200-0400  0400-0600  0600-1000 


ART  2.5  Occupy  an  area 

No 

Yes 

No 

ART  2.2  Conduct  tactical  maneuver 

Yes 

No 

Yes 

ART  7.2  Manage  tactical  information 

No 

No 

No 

ART  1.3  Conduct  ISR 

No 

No 

No 

ART  3.3  Employ  fires 

Yes 

No 

No 

Mission  readiness 
goes  green. 
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Mission  readiness 
goes  red — 
cannot  accomplish 
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Demonstration  output — 
Why  did  a  collective  task  fail? 


Collective  task:  ART  7.2  Manage  tactical  information. 

Platform  task:  MTP  17-5-00 11.17  KCRW  establish  and  maintain  communications 
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Demonstration  output — 
Why  did  the  platform  task  fail? 
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Demonstration  output — 

What  was  happening  when  the  platform’s 
capability  changed? 


Before  UAV  1  lost  mobility 


After 


Storyboard  Graphical  Display 


File  Options 


Model  Progress 

I 


Time  S.tep 


Phase  _ Time _ 

1  I  02:40:00.915039 


OOn 


Storyboard  Graphical  Display 


File  Options 
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Operational  requirement-based 
casualty  assessment  model  (ORCA) 


Personnel  vulnerability  paradigm  has  had  it  right  for  years 

MMF  by  any  other  name... 


|  Military  task 
|  requirement 


Given  this  mission  capability  requirement, 
does  this  level  of  impairment 
constitute  an  operational  casualty? 


C 


n 


(impairment  of) 
elemental  capabilities 


Injury 


Battlefield 
insult 
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Suppose  current  task  can  be  completed 
so  long  as  there’s  some  external  commo 
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Our  passable  state-scoring  approach 
results  in  blurring  on  the  frontier 
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Coloring  the  comms-capability  bins 
by  sufficiency  to  perform  the  current  task 


not  mixed  enough 

enough  bag 
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Demonstration  output- 
platform  capabilities 


Mean  percentage  of  vignette  time  during  which  platforms  of  each  type 
endure  each  element  of  capability  degradation 
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4  3 
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Demonstration  output — 
platform  capabilities,  cont. 


Mean  percentage  of  vignette  time  during  which  platforms  of  each  type 
endure  each  element  of  capability  degradation 
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kx  Catastrophic  loss 


Demonstration  output- 


success  rate  for  (platform)  critical  tasks 


Success  rate* 

Time  succeeding  (min) 
time  required  (min) 

Platform  type 

Task 

1.000 

1,280/  1,280 

C2V 

Report  enemy  information 

1.000 

9,600  /  9,600 

C2V 

Establish  and  maintain  comms 

1.000 

480/  480 

C2V 

Employ  fire  support 

0.999 

9,588  /  9,600 

C2V 

Establish  COP 

0.999 

9,588  /  9,600 

C2V 

Collect  relevant  information 

0.999 

9,588  /  9,600 

C2V 

Conduct  battle  tracking 

0.990 

1,584/  1,600 

C2V 

Disseminate  COP 

0.969 

7,501  /7,740 

NLOS-C 

Conduct  tactical  maneuver 

0  595 

=s 

iiiiiililiiiii 

m  uav  m 

UAV 

Fly  UAV  mission 

Conduct  tactical  reconnaissance 
Detect  and  locate  surface  targets 

Of  the  cumulative  time  the  platform  needed  ability  to  perform  the  task,  the  portion  during  which 
it  could  actually  do  so. 
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Applying  the  risk  management  process 


ART  7. 3.2. 3  Conduct  risk  management 


Acceptability  of  risk  of  task  failure  by  phase 


Essential  task 

Occupy  AP  Muldraugh 

0200-0400 

Move  Along  Axis  Maple 

0400-0600 

Seize  OBJ  Apple/Occupy 

0600-1000 

ART  2.5  Occupy  an  area 

No 

Yes 

No 

ART  2.2  Conduct  tactical  maneuver 

Yes 

No 

Yes 

ART  7.2  Manage  tactical  information 

No 

No 

No 

ART  1.3  Conduct  ISR 

No 

No 

No 

ART  3.3  Employ  fires 

Yes 

No 

No 
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